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oligonucleotides for use tnerein 



Prior 1 1 y Ap p 1 icat ion Yea 

1 0 J 5 



( 1 ) 



Brief Summa ry Text ( 7 ) : 

The most conserved region of retroviral genomes is the primer binding site (PES) . 
Specific PBS -derived oligonucleotides, or part of t RNA itself, have been used as 
hybridisation probes or primers in a primer extension reaction (Kroger et al (1987 
V i ro 1 . 6 1:207 1 - 5). 



J 



Detailed Description Text {€)-. 

In a third aspect of the invention, unambiguously defined PBS -derived primers (SEO ID 
No 25-43) are used for the systematic amplification of the retroviral sequences in 
c>rdered comb i nat ions with a limited number of ant isense primers derived from cither 
conserved parts of retroviral genome (protease, reverse transcriptase; see FIG. 1) . In 
this case, however, PBS primers are complementary (not identical) to the last 18 
rue leot ides o f 

Detailed Description Text ( 8 ) : 

Primers of the second set (ant isense primers) are complementary to conserved domains 
of reverse transcriptase (domains 1-7J and protease. They are degenerate, so that a 
few primers from a particular domain (in fact only one in 'domain 5) can be used for 
amplification of all or most, of known retroviral sequences. 

Detailed Desc ripti:n Text (9) : 

Tne sense PBS primers are identical to PBS which are complementary to the last 18 
nucleotides of tRNAs described as primers for exogenous and endogenous human 
retroviruses, but also those derived from last 18 nucleotides of human t RNAs not yet 
described to prime retroviruses. These sense primers (see also SEg ID Nos . 25-48) are 
reverse complements of the above ant i- PBS capture oligonucleotides and are shown in 
t r.-r Vim j o re o r : 



Dec ailed Desc r i pc i : n 'lex: i 1 ■'■ ) : 

Examples of 5intiser.se primers are shown below . A limiteu number of primers dernveu 
from particular conserved regions can amplify existing known exo - and endogenous 
retroviruses. Other conserved regicm(s) of retroviral genome can be used to design 
similar sets of primers. The conserved domains of RT are numbered according to Xiong 
e t a 1 , s a j: r a . 

Detailed Description Text (11) : 

Primers described in the third aspect of the invention or other primers derived from 
conserved regions of the FT or protease genes can be double labelled with reporter and 
quencher f 1 o r opho t e s using Taqman technology (Perkin - Elmer j . These labelled probes 
:uve to be positioned internally in respect of PCP primers. When added to the 
reaction, tne signal is created only ■//hen the target sequence is amplified. This can 
not -only confirm that using a particular combination of primers yields the amplified 
predict without analysing it on the gel, but using group - spe z i f i c ant: sense primers 
labelled with various reporter f 1 uor opliores 'differing in emitting wavelengths) can 
directly classify amplified sequence. 
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Detailed De s c r i pt i on Text (12) : 

Specific a n + i 3 e r. s p r i me r 3 ('see a .1 s o 3 EQ 1 D No s . 49- 57) are : 
Detailed Lercri.pt ion Text (15) : 

If used at the same time for classification, the primers from domain 3 PT (SEQ ID Nos . 
4* -53) car be used as probes if primers from domain 4 (3EQ ID Nos. 54-56) or primer 
from domain 5 ( SEQ ID No. 57} are used as antisense PCP primers. Similarly, primers 
from domain 4 (SEQ ID Nos . 54-55) can be used as probes if primer from domain 5 (SEC 1 
ID No. 57) is used as ant i sense PCR primer et:. 

Detailed Description Text (21) : 

The use of b lot 1 ny 1 a t ed ant i - PBS primers as tools for rapid detection and 
transcription pattern analysis of retroviral transcripts is based on an observation 
tnat, in a vast majority of retroviral genomes, the first splice donor site is located 
downstream of PES (see FIG. 1), and PBS becomes part of the leader sequence present in 
the major if/ if not all RNA transcripts. As mentioned, it can be a very useful 
a on- roach for comparative qualitative and quantitative studies. Preliminary experiments 
showed an expected hybridisation pattern using control Northern blots prepared on RNA 
extracted f rem cells infected with known viruses. Hybridisation of .sup-. 32 P-label.led 
ol igo corresponding to 3' -end of cFNA Lysine 3 known to pr ime HIV 1 and 2 (SEC 1 IL No. 
2) to the total and poly (A) + RNA from uninfected and K 1 V 1 - infect e d CEN! cells s ho we d 
some nor. - sroec i f i c hybridisation on total RNA from uninfected cells; in mRNA fractions, 
only poly (A) + from infected cells showed a hybridisation signal corresponding to 
sever a 1 mRNA spec i es . 

Detailed Description Text (23): 

The technique has teen verified using DNA and RNA. from cells infected with HIV and 
KTLV viruses. The react ion conditions have teen optimised in respect of 

non .- degene ra t e : deqenera te primer ratio (optimal ratio 1:6), annealing temperature etc. 
The specific products have been confirmed by hybridisation to v i rus - spec i f ic labelled 
orobes prepared from the correspond i ng cloned viral genomes. The size of expected PCR 
products for varices retrovirus is between 2.0 and 3.5 kilobase {including gag, 
protease and major part of RT gene). The amplified HTLV I and HIV 1 PCP products were 
close to 2.1 and 2.3 kb wren using antisense primers from domains 3 (SEQ ID No. 50 and 
53, respectively) and 5 (SEQ ID No. 57) of the reverse transcriptase, and 
c or res ro one .: no PES -derived orimers (SEC. 1 ID Nos, 2 5 and 25, respectively 



Detailed Description Text (24): 

If the aim is to look for retroviral sequences (e.g. HERV sequences) which are 
transcriptionally active, then the template should be RNA as explained earlier. The 
conditions nave been established (see Examples, 1.3.) for the successful RT PCR using 
captured RNA and primer's from two sets (sense; SEC 1 ID Nos. 25 -45 ; and antisense, SEQ 
ID Nos . 4 9 - 57 ) . 

Detailed E-esc r i p c ion Text !27) : 

1.1. Pet rov] ral P.NA Capture When plasma or serum samples are analysed the RNA can be 
cire^ly captured with biotinylated ant i- PBS oligonucleotides (SEQ ID Nos. 1-24) and 
s t rept a / i d i n ccate: pa ram.-) g re t i c partro.es ud?MP) , starting w i t r. 1.1.3. Tne analysis 
of intracellular P\A works well when a total is first extracteo (1.1. I.) followed 

by the removal of small RNA molecules by Li CI precipitation (1.1.2.). The LiCi 
precipitation and the capture procedure should be preceded by a short denaturation to 
remove any annea led natural, primer t PNA molecules which could interfere with a 
captu re . 

Detailed Describtion Text (54): 

To confirm the spieci.fic.ity of control reactions , Southern blotting and hybridisation 
to specif i : probes were carried out using standard techniques. The PCR products of 
supposedly unknown origin were cloned, sequenced and analysed. A semi -nested PCR using 
an internal antisense primer was sometimes used to confirm retroviral origin of the 
amplified product. 
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DOCUMENT- IDENTIFIER : US 5827935 A 

TITLE: Chimeric CRN A . sup . 1 y s ri oozy me molecules 



Abstract Text f 1 ) : 

The invention provides novel chimeric tRNA. sup. LYS -ribozyme molecules that compete 
effectively with t: RNA . sup . LYS for HY T -1 reverse transcriptase Landing sites. The 
chimeric human tRNA. sup. LYS ribozymes inhibit reverse HIV transcription by delivering 
inhibitors such as ribozymes of HIV- I reverse transcriptase directly to the virion 
oarticl^ and render it non- functional . Tne chimeric molecules of the invention thus 

J. 

serve as highly specific non -toxic therap:eut ic agents. These chimeric molecules also 
reveal a novel , site specific R.N A cleaving activity of HIV-1. 



Priorit 

19 9 2 



Aot> 1 icat io:i Year (1) 



Brief Summa ry Text \2) : 

This invent ion relates to chimeric tRNA.sup.LY3 ribozyme molecules which complete 
effecti'.'ely with tRNA . sup . LYS for binding to HIV-1 reverse transcriptase. These 
chimeric molecules provide a mechanism for delivering inhibitors of HIV-1. 
transcriptase to the virion particle itself. 



B r i e f Summa ry Text 4 ) : 

It nas been demonstrated that the entire tRNA. sup. LYS molecule as well as various 
segments of the tRNA per se are capable specifically of interacting with HIV-1 
transcriptase. See Barat, et al. SMBO Journal 3:3273-3285 (1939); Khan, et al . J. Bio. 
Chem 26^ : 663 9 - 66 9b ;1992); Weiss, et al . , Gene 111:183- 197 (1992). Ben-Artzi, Proc . 
Natl. Acad. 3oc . USA 39:927-931 (1992) reports an RNAse cleavage activity associated 
with HT.'-l reverse transcriptase. This activity is shown to cleave only HIV-1 RNA, not 



»- u 



:e p r i ne r 



Brief 3" imma ry Text : 5 ) : 

Prior to this invention there has been no report of chimeric tRNA. sup. LYS - ribozyme 
*tio 1 ecu 1 es . 



Tn i s i n~ 'e r. t i on 



ov ides not e i 



^ i 'no >' r~* *~ ^ *\ 



ZD Lj 



\1 ^ w 



e f f ec t i v-e ] y w i t h t RNA . sup* .LYS f o r H 1 7 1 reverse t ransc r i pt a se b i nd i ng : ~ ^. . Tne 
chimeric human tRNA. sup. LYS rioozymes inhibit reverse HIV transcription by delivering 
inhibitors such as ribozymes of HIV-1 reverse transcriptase directly to the virion 
particle and render it non- functional . The chimeric molecules of this invention thus 
serve as highly specific non- toxic t.ierapeut ic agents. 

D raw i ng Description Text (2) : 

FIG. 1 shows tne structure of one chimeric ribozyme. This tRNA. sup. LYS -riuozyme 
ro n struct nas oeen cloned into a Blue Script transcript ion vector using Sac 11 and Xhol 
restriction sites. Following linearization at the Sac 11 site the chimeric RNA can be 
transcribed in vitro using bacteri phage T-7 RNA polymerase. There is also a Mae I 
restriction site m between the tRNA and rioozyme moieties, allowing tne tRNA to be 
transcribe i independently of the ribozyme. 



Li rawing Description Tex t ( 3 ) : 

FIG. 2. This gel shift experiment shows tending of the 



chimeric tRNA. sup. LYS ribozyme 
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to HIY-1 reveres transcriptase. The eight lanes of the gel from left to right are: 
L" rawing Description Text (5) : 

2. t PNA . sup . hYS ir. v i : to transcript which has extra bases at both the 5' ana 3' ends. 
Tee extra 5' bases are from the Blue Script poly linker between tine T -- 7 promoter and 
the Xhol site. There are six extra nucleotides at the 3' derived from the nucleotides 
after the CCA of the tRNA to the Mae I site which separates the t R N A from the 

r i oozy -Tie . 

Lr swing Description Tex" { 6 ) : 

3. tRNA.sup.LYS ■ ri^oo/ne in vitro transcript which has the same extra 5' bases as 
t RNA . sup . LiYS , but terminates at Sac 11 site at the ena of the ribozyme moiety. 

Drawing Description Text (8) : 

5 . tRIJA . sup . LYS -ribozyme transcript incubated with HIV-1 reverse transcriptase. 
E 1 rawing E'escr ip t ion Text (10) : 

7. tRIJA . sup . LYS ribozyme incubated with AMV reverse transcriptase. 
E-rvawi:icj De3C r i pt ion Text (11.): 

8. tRIJA. sup . LYS with competing, non - rad i oact i ve ly labelled tRNA . sup . LYS -ribozyme 
incubated with HIV-1 reverse transcriptase. 

Euviwung Descrip-t icn Text (12i : 

This RIG. 2 shows that the chimeric tRNA.sup.LYS -ribozyme specifically binds to HIV-1 
reverse transcriptase by a shift in radioactivity when HIV-1 reverse transcriptase is 
present. Cold t RNA . sup . hYS -ribozyme competes with tRNA.sup.LYS for binding to HIV-1 
reverse transcriptase as indicated by the reduced radioactive shift in lane 8. 

E'rawing Description Text (13) : 

FIG. 3. This experiment demonstrates cleavage of a 162 nucleotide, radi oact i ve ly 
labelled HIV-1 RNA containing tne primer binding site plus sequences upstream of this 
and including the AVC cleavage signal for tne r isozyme. The cleavage products are 101 
and 61 bases. The extent of cleavage increases with increasing temperature. 

DetaiLed Description Text (2>: 

Genetic fusions consisting of tne entire mature coding sequence or 18 bases of the 3' 
end of human t RNA . sup . IjYS have been fused to hammerhead ribozyme containing RNAs with 
base pairing capabilities to the HIV-1 sequences immediately 5' or upstream of tne 
primer binding site. The 3' terminal 13 nucleotides of the tRNA.sup.LYS are 
complementary to tne primer binding site. 

De t a i 1 ed Descn p t i on Tex t ( 3 : : 

These chimeric molecules have been tested in cell free assays for their ability to 
bind to HIV-1 reverse transcriptase and their inhibitory activity on HIV-1 reverse 
transcriptase polymerizat ion activity. The ribozyme moiety targets the cleavage of 
HIV-1 viral RNA at a hnown hammerhead cleavage site immediately upstream of the primer 
z i r.d i nq = Ire f initiation of reverse transcription in the H I V - 1 viral RNA. The site 
ch:sen for initial stidy, and reported • : •:• ! ♦ - is an AUG in which cleavage is immediately 
after the C. This site :s absolutely conserves in all HIV-1 i : - ol aces sequenced to 
date. Tne chimeric RNAs , which are specifically bound by HIV-". reverse transcriptase 
should be carried into newly formed HIV-1 virions during viral assembly. The chimeric 
p-riners effectively clock HIV- 1 reverse transcription, making them a novel, highly 
target specific, ana unique ant i -HIV-1 therapeutic agent. In addition, the 
tRNA.sup.LYS portion contains within its mature coding sequence the elements required 
for transcription by human RNA polymerase III, thereby making :t feasible to insert 
tne gene, rather than the RNA into human cells. 

E'et ailed Description Text (4) : 

Studies of the binding -of the chimeric molecules to HIV-1 reverse transcriptase, 
revealed that the complex of chimeric tRNA.sup.LYS -imozyme, ■or IS 3' nucleotides of 
tRNA.sup.LYS rib: zyme , or tRNA.sup.LYS with an extra 6 nucleotides appended to the 3' 
end, wnen base paired to the primer binding site signal of HIV 1 RNA, serves as a 
substrate for a novel ribonuclease activity associated with HIV-1 reverse 
transcriptase . This activity results in cleavage of the primer at a site very close to 
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the 3' end of the tRNA.sup.LYS molecule, CCA-3'. This activity is of unknown function 
in the viral repl r :at ion cycle, but may play an important, role in the use of chimeric 
RNAs bv freeing the fiMzyme moiety from the tPNA moiety such that it can :leave one 
or both cf the viral. RNAs en :aps i da ted in the HIV-1 virion. 

De tailed De s c r i p t i o n Tex t ■■ 5 ) : 

The idea of chimeric t ? NA . sup . LYS ■ r i oozyme molecules wrrich effectively compete with 
t RNA . sup . liYS for binding to HTV-1 reverse transcriptase is novel. It provides a 
possible mechanism for specifically delivering inhibitors of HIV l reverse 
transcriptase to the virion particle itself. Such inhibitory agents will render these 
viral particles ncn- functional., and thus serve as highly specific, non-toxic 
therapeuc ic agents . 

Detailed Description Text ( 7 ) : 

It has been demonstrated that the entire tRNA.sup.LY3 molecule, as well as various 
segments of the tPh'A itself are capable of specifically interacting with HIV-1 reverse 
transcriptase. No one has shown that chimeric molecules such as the the ones described 
could specifically bind to HIV-1 reverse transcriptase. No other work has described 
that such molecules are inhibitory tc Hiv-i reverse transcriptase polymerase activity. 
There is one published report of an RNAse cleavage activity associated with HIV-1 
reverse transcriptase. This activity was only shown to- cleave HIV-1 RNA, not the 
primer. This activity cleaves twice in tne primer binding site, and only substrates 
p a i r e d w 1 1 n t RNA . s u p . L Y 3 . 

Detailed Description Text (S) : 

The RNA attached to the 3' end of the tRNA.sup.LYS need not be a ribozyme, but any 
extra RNA which car, base pair with the HIV-1 target up-stream of the primer biding 
site. If a ribozyme is joiriec to the t RNA , other cleavage sites such as CUC , or CL-A 
which are on the HIV-1 sequence just to the 3' side (downstream) of the AUG site can 
be targeted. It is not necessary to make an entire tRNA.sup.LYS - r i b xiyine fusion 
because it is now -mown that the last 13 nucleotides of tRNA.sup.LYS fused to the 
ri.nozyme are also bound by HIV-1 reverse transcriptase. Genetic variants of 
tRNA.sup.LYS which compete better than tRNA.sup.LYS for binding to HIV-1 transcriptase 
are include'! in the invent lot. 

Deo a i 1 ed De s c r i p t i on Text ( 9 ) : 

The ribozyme fusions to tRNA.sup.LYS allow specific targeting of the ribozyne to the 
HIV-1 virion. Since all retroviruses use cellular tRNAs for priming, this invention 
provides a general strategy for inhibiting cither retroviruses as well. Existing 
ribozyme technology makes use of specific base pairing between ribozyme and target, 
but. this is accomplished by diffusion of tne ribozyme until it finds a target RNA. 
This invention uses well known retroviral packaging pathways to specifically carry the 
ribozyme into the virion, and get it bound to tne correct site on the viral RNA for 
cleavage . 

CLAIMS : 

1 A chimeric 1 .- V ~. . s ^ u . L Y S r i o " > r. vme 



A 



c h i. m e r i c n u m an t R N A . s u p . L Y 3 r 1 1 > o z y m e 



3. A construct comprising a rioozyme fused to a coding sequence of the 3' end of 
tRNA.sup.LYS, said coding sequence being capable of base pairing wit r. an HIV-1 viral 
RNA sequence . 

5 . The c onstr^o: a. ccord ing to claim 3 wherein said r i bozyme is a hammerhead r i bozyme 

6. The : jnstiu: t according to claim 4 wherein said rioozyme is a hammerhead ribozyme 

v. A complex as depicted by FI3. 1, wherein SEj ID NO. 1 specifies tne HIV-1 mF NA of 
FIG. 1 and SEC 1 ID NO. 2 specifies the tRNA.sup.LYS ■ r i b o zy re construct of FIG. 1. 

8. A molecjle comprising at least the eighteen bases -cf the 3' end of tRNA.sup.LYS 
fused tea ribozyme moiety, said ribozyme moiety having an RNA sequence which base 
pairs with an HIV-1 viral RNA sequence immediately 5' of the primer binding site for 
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initiation of reverse transcription in HIV-1 viral R N A , said nbozyne moiety being 
selected to target a cleavage site of said PNA sequence immediately 5' of the said 
primer" binding site for initiation of reverse transcription in HIV-1 viral RNA. 

10. The molecule according no claim 8, wherein said r i bozyme moiety is a hammerhead 
i i t: ozyme mo l e ty . 

11. The molecule according to claim 9, wnerein said ribozyme moiety is a hammerhead 
rib <" z yme moi e ty . 

12. A complex comprising HIV-1 reverse transcriptase bound to a chimeric tRNA.sup.LYS 
-riioozyme, said chimeric tRNA.sup.LYS ri bozyme comprising a tFNA.sup.LYS moiety and a 
ribozyme moiety, wherein the ri bozyme moiety is capable of base pairing with an HIV-1 
viral RNA sequence immediately 5' of the primer binding site for initiation of reverse 
transcript i on . 

14. The compLex according to claim 12, wherein said ri bozyme moiety is a hammerhead 
r i bo z yme mo i e t y . 

15. The compdex according to claim 13, wnerein said ribozyme moiety is a hammerhead 
r i bozvme moi etv . 

16. A nucleic acid complex comprising HIV-1 viral RNA bound to a chimeric tRNA.sup.LYS 
-ribozyme, said chimeric tRNA.sup.LYS ribozyme comprising a tRNA.sup.LYS moiety and a 
ri bozyme moiety, wnerein said cRNA moiety is bound to a primer binding site for 
initiation of reverse transcription of the HIV-1 viral RNA. 

18. The nucleic acid complex according to claim 16, wherein said ribozyme moiety is a 
hammerhead ribozyme moiety. 

19. The nucleic acid romp lex according to claim 17, wherein said ribozyme moiety is a 
hammerhead ribozyme moiety. 
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DOCUMENT- IDENTIFIER : US 6 297004 Bl 

TITLE: Recombinant viruses displaying a nonviral polypeptide on their external surface 



Priority Application Year (I) : 

i 

Priority Application "/ear (2) : 
1 ■;•■> : - 

Brief Summary _ Text (52) : 
In the caseof a retroviral genetic display package, long terminal repeat sequences, a 
tFNA primer binding site and a polypunne tract should preferably be included to 
ensure reverse transcription and integration of the encapsulated RNA in an infected 
target cell. It may a; so ioe desirable to induce a selectable marker gene in the 
errcaps idated nucleic acid to facilitate recovery of sequences encoding the displayed 
polypeptide from infected target cells after a round of selection. 

Brief S umm a ry _ Text ( 6 ^ ) : 

The nucleic acid of the viral particles may be engineered to contain a sequence for 
transcription of an RNA product, or for expression of a protein, by the infected 
cells. A whole range of proteins, peptides, antisense RNA transcripts and ribozyme 
seouences could be encoded within the virion for tnerapeut ic effect, as illustrated 
v.- - . 

Brief S u mma ry Tex t ( 6 ) : 

bi Intracellular immunisation, for example targeted in vivo delivery (to CD 4 
expressing cells) of genes encoding proteins, antisense transcripts or ribozymes which 
interrupt or abort HIV life cycle following virus entry. 

Erief Summary Text (71) : 

d: Cancer therapy. Delivery of genes encoding proteins which destroy the target cell 
(for example, a ribosomal toxin), indirectly stimulate destruction of target re 11 by 
natural effector cells (for example, strong antigens to stimulate immune system) or 
convert a precursor substance to a toxic substance which destroys the target cell (for 

=,«-jp ] e r -a -ircdruo- ac: ivatinq enzvme i . Encoded proteins could also destroy bystander 
tumour ceils (for e/.amtTe with secreted a n t i t imou r an t i bod / - r i ioosoma 1 .. .; x : o. fusion 
protein) ( ir,di rectly stimulate destruction of bystander tumour -e i 1 s {for example 

j^ines to stimulate immune system or procoagulant proteins causing local vascular 
occlusion) or convert a precursor substance to a toxic substance which destroys 
bystander tumour cells ( e.g. enzyme which activates prod rug to diffusible drug) . Also, 
delivery of genes encoding antisense transcripts or rioozymes which interfere witn 
expression of cellular genes critical for tumour persistence (for example against 
aberrant myc transcripts in Burkitts lymphoma or against bcr-abl transcripts in 
chromic myeloid leukaemia) . 

B r i e f 3 umm a rv Text (1 3 ) : 

P.ep 1 i cat i on- defect i ve viruses displaying antibodies and other nor.viral peptides, 
polypeptides or gl y c opc> lypept ides and encaps i da t i ng genes encoding therapeutic 
or edicts (eg proteins, rioozvmes, antisense RNA } ecu Id be used to achieve efficient 
and selective delivery and expression of the encapsidated genes to target sells (which 
may be stem cells, differentiated cells or transformed cells of any tissue of origin) , 
t o stimulate the target cell to divide or to enter a specific programme of 
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differentiation at the time of contact between virus and target cell, or for virus 
purification on a solid support coated with an antigen which binds to an altered 
surface component of the virus. 
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File: USPT 



Mar 12, 2002 



DOCUMENT- IDENTIFIER : US 6355415 Bl 

TITLE: Compositions and methods fcr the use of ribozymes to determine gene function 
Brief Summary Text (22): 

Without: intend! no to limit the promoter sequence to any particular sequence, in one 
preferred embodiment, the promoter sequence romp rises an adenovirus type 2-associated 
F.N A I gene promoter sequence. In a yet more preferred embodiment, the promoter 
sequence further comprises a promoter sequence selected, from the group consisting of 
t RNA , CMV, R8V, SV4 0 , PEPCK, MT , SR. alpha., P4 5C family, GAL 7 , T . sub . 7 , T.sub.:., SP6, 
Kll and heat: shock protein promoter sequences. In an alternative preferred embodiment, 
the promote]- sequence comprises a CMV promoter sequence, a T.sub. 7 promoter sequence, 
and a vaRNA I promoter sequence. 

Detailed Description Text (21) : 

Transcriptional control signals in eu <aryot.es comprise "promoter" and "enhancer" 
elements. Promoters and enhancers consist of short arrays of DNA sequences that 
interact specifically with cellular proteins involved m transcription [Maniatis, T. 
et al . , Science 236:1237 (1987)]. Promoter and enhancer- elements have been isolated 
from a variety of eukaryotic sources including genes in plant, yeast , insect and 
mammalian cells and viruses (analogous control elements, i.e., promoters, are also 
found m p rcka .ryot es ■ . The selection of a particular promoter and enhancer depends on 
what cell type is to be used to express the protein of interest. The term "promoter 
sequence" as used herein refers to a single promoter sequence as well as to a 
plurality (i.e., one or more) of promoter sequences which are operably linked to each 
other and to at least one DNA sequence of interest. For example, one of skill in the 
art knows that it may be desirable to use a double promoter sequence (i.e., a DNA 
sequence containing two promoter sequences) or a triple promoter sequence (i.e., a DNA 
sequence containing three promoter sequences) to control expression of a DNA sequence 
of interest. Double promoters are exemplified, but not limited to, vaRNA I-tRNA, vaRNA 
I -CMV, vaRNA I-F.SV, " r aRNA I - SV4 0 , vaRNA I -PEPCK, vaRNA I-MT, vaRNA I-SR. alpha., vaRNA 
I-P450 family, vaRNA I-GA.L7, T.sub. 7 -vaRNA I, T.sub. 3 -vaRNA, vaRNA I-3P6, vaRNA 
I -Kll, and vaRNA I -heat shock protein double promoters, while triple promoters are 
exemplified, but not limited to, the C(MV-T.sub.7 - vaRNA I triple promoter. 



■n i 1 



-t -r 



As used herein, "sjostrate .^NA" reters co a l i uonuc i eot ide sequence ^i^, / . 

ribozyme is capable of hybridizing and cleaving. Suns t rate RNA includes, but is not 
limited to, messenger RNA (mPNA) (including, for example, eukaryotic mRNA and 
prokaryotic polye is t ron ic mRNA) , transfer- RNA ( t RNA ) and ribosomal RNA (rRNA), 
heterogeneous nuclear ( also known as pre -messenger ) RNA (hnRNA) , small nuclear RNA 
( snRNA ) , genomic RNA (e.g., in retroviruses), and chemically synthesized 
ribonucleotide sequences. RNA may be enioded by a complementary DNA template or" RNA 
t emro late . 



Detailed Description Text (73): 

Ribonuc lease P contains a catalytic RNA and a small sub unit protein. It was discovered 
in bacteria and is able to generate a mature 5' end of tPNA by endonuc leocata 1 yt ic 
cleavage of precursor transcripts (Guerrier-Takada et al. (1983/ Cell 35: 849-557). 



Detailed De£ : cr ip t ion Text (106) : 

The invention is not limited to the vaRNA I gene promoter. Other promoters which are 
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included within the scope of the invention include, but are not limited to, tPNA 
promoter, 5S rRNA promoters, histone gene promoters, CMV promoter (locates between 
positions +1 to +596 ir. vector plasmid pCR3 from invitrogen), RSV promoter (:an be 
isolated from vector plasmid pRc/RSV from invitrogen), SV40 promoter (located between 
positrons +3530 to +31r2 in vector plasmid pCR3 from Invitrogen), PEPCK promoter, MT 
promoter, SR. alpha, promoter, P4 50 family promoters, GAL7 promoter, T.sub.7 promoter- 
having the 23-bp sequence (SEC ID NO : 2 ) ^ 1 - TAJATACGACTCACTATAGGGCGA - 3 ' ) , T.sujo.3 
promoter having' the 24 -bp sequence (SEO ID NO : 3 ) 5' TTATTAACCCTCACTAAAGGGAAC - 3 1 , SP6 
promoter having the 2 3-bp sequence (SEO 1 D NO : 4 ) 5 ' - ATTTAGGTGACACTATAGAATAC - 3 ' , and 
Kl 1 promoter. The T7 promoter, T . sub . 3 promoter, SP6 promoter and K. sub. 11 promoter 
have been described Ln U.S. Pat. No. 5,391,601, the entire contents of which are 
incorporated by reference. 

Detailed Description Text (17 6) : 

Plasmid pT.sub.7 T.sub.7 was used to provide a T.sub.7 polymerase gene controlled by 
T.sub.7 promoter. pT.sub.7 T.sub.7 was constructed as previously described by Wagner 
et al., U.S. Pat. No. 5,591,601, the entire contents of which are incorporated by 
reference. Briefly, a fragment of pAR1173 containing a T.sub.7 gene was inserted into 
pTM-1 vector [Wagner et al., (1994) Nucleic Acids Research 22: 2114 -2120, Moss et al. 
(1990) Nature 348:91 -92 ; and Wagner et a]., U.S. Pat. No. 5,5 91,601], a cytoplasmic 
expression vector which contains a T.sub.7 promoter connected at; its 3' end to an EMC 
capping independent: sequence into which was inserted a Lac 1 repressor gene and an 
operator sequence which provides the biding site for the Lac I repressor. The 
Shine-Delqarno sequence of the T.sub.7 gene was removed. A Ncol site was added to the 
T.suc.7 gene and the ATG codon of the T.sub.7 gene was adjusted in a manner such that 
translation of the T.sub.7 gene would be initiated from the ATG in the Ncol site. 

US Reference Patent Number (13): 
5 5 9 1 6 0 1 

US Reference Group (13) : 

55-1601 19970100 Wagner et al. 435/69.1 



Other Reference Publication {81) : 

Yuyama et al. {1 992} "Construction of a t RNA - embedded - r ibozyme trimming plasmid," 
Bio; c hem. Biophys. Res. Commun . 1.36:127 1 -12 79. 



CLAIXS : 



7. The met nod of claim 6, wherein said promoter sequence further comprises a promoter 
sequence selected from the group consisting of t RNA , CMV , RSV, SV4 0, PEPCK , MT, 
SR. alpha., P450 family, GAL 7 , T.sub.7, T.sub.3, SP6 , Kl! and heat shock protein 
promoter sequences. 

14. The method of claim 13, wherein said promoter sequence further comprises a 
promoter sequence selected from the group" consisting of tRNA, CMV, RSV, SV4C, PEPCK, 
MT, SR. alpha., P450 family, GAL7 , T.sub.7, T.sub.3, SP6 , Kl 1 and heat shock protein 
pre moter sequences. 

20. The me~ nod of : 1 a i m 19, wnereon said promoter sequence further comprises a 
pro-mot er sequence selected from the group consisting of tRNA, CMV , PSV, o .40, PEPCK, 
MT, SR. alpha., P450 family, GAL . sub . 7 , T.sub.7, T.sub.3, SP6 , Kll and heat shock 
pro'tein promoter sequences. 
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